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in specific direpdrtiularly, it is most suitable to use the mixtures with the content of the "poly-ene” at the time of
the hydroformylation being approximately 20% by weight or below, more preferably 10% by weight or below,
50  with respect to the total quantity of the "mono-ene" and the "poly-ene”.

In this case, the content of the "poly-ene" can be regulated by pre-treating, in advance of the hydrofor-
mylation, the mixture of these unsaturated fatty acids by the selective hydrogenation method, etc. to convert
the "poly-ene” to the "mono-ene".

By the way, at the time of hydroformylatlon of the "poly-ene"”. containing "mono-ene" by its reaction with

86  hydrogen and carbon monoxide in the presence of the rhodium catalyst, if the "poly-ene” is in a quantity of
6% by weight or below with respect to the total quantity of both mono-ene and poly-ene, or preferably in a
range of from 0.005 to 5% by weight, or more preferably from 0.01 to 4% by weight, or optimumly from 0.05 to
3% by weight, it is possible to obtain the hydroformylated substance at an appropriate rate of reaction and a
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preci ous - NRitAd art vi Heut@bskntihi Gor FHe SHIM@RdIScopesTEHRUNVENtibI) adr@cited iwthe appérided glaims ent

‘invention is trialkyl phosphine having the 25 carbon content of 27 or nore
in Its al kgkagpi®mp. This trial kyl. phosphi ne can be represented by the -

~fol l.owi ng gen- eral formula, 30 '

35 (where: [lap a]staunbmtautoe!a affemendiowmegitatiop (ype. "'"aqﬁ'af' %ﬁﬂ%ﬁ'tv &ftza? mL bon
at om numnbe follpwing ihgreskients &ar hmf{{'éﬁtp ' regstion ore h" °"‘
phpsphi nes methyy P@Sé‘ﬁt@ﬂ'“&ﬁ'@\?@a WP‘HU!?%" ‘ﬁé@

| e 6 In "@HM#“’GF’*‘E S USebyvelahtof '&?"R Fe %‘g’%ﬂ‘b

total car bdﬁ‘%ﬁf’b‘?ﬂ%&?ﬁﬁé‘?ﬂf" s' \}enz
the rat & ofet i@ rogignts:t 4
regu{ '?S 019 ng%%:r;? s i z ﬂg%llau%ave un? pre s ﬂfé‘ lg‘dd %e&&@?kﬁ-on

ormal d s§u teﬁﬂ'ﬁlﬁ'il%ttérﬂn
of the hydijglatie i i xenqkma o
al so poo " (Ho/CO=1) was promptly sent lnto the autoclave under pressure so that the total pressure might become 50

45  kglcm?2G, and the reaction was commenced, which was continued for two hours. The water gas, which was
consumed by the reaction, was replenished by a pressure accumulator through a constant pressure device,
thereby maintaining the reaction pressure at a constant level of 50 kglem2G.

After the reaction, the reaction liquid was taken out of the autoclave and concentration of the reaction prod-
uctwas measured by its analyses through a gas chromatograph (column; "Thermon-3000", capillary; 0.25mm®

80 x 50m). The results are shown in Table 1 below.

Subsequently, the resulted reaction liquid was charged into a funnel of a flowing type thin film distillation
device, in an argon atmosphere, after which the distillation was commenced at a temperature of 235°C (a tem-
perature of a reflux steam generatlng source) and under a réduced pressure of 4 mmHg. After the distillation,

60 ml of the above-mentioned crude methyl oleate as the starting material and 5 ml of n-tetradecane were

85  added, in an argon atmosphere, to a small quantity of the residual liquid contained in the catalyst liquid, and
then the batch was transferred into & stainless steel autoclave of up-and-down agitation type, having an in-
ternal capacity of 200 ml, the interior of which had been substituted with argon. Subsequently; the second re-
action was effected by the same operation as done in the above-mentioned initial reaction. The results of the



'Tfhé'above-nentioned upper limt of the total carbon atom number in the
al kyl groups is not limtative. A -_thqouah_ there Is no necessity for

Increasing the carbon atom nunber FBP&% SRt hat, with which the process of . ...

the present invention can be carried out efficiently, when the carbon
cont.ent begss ciirematograpbic Bralyises dftatiyereaction are dlso shownih Tabjerhbelgw. t he or gani c
phosphorus conpound becones | owered, hence it |Is appropriately selected In
such a manBAMPLRZt the reaction liquid may be rendered a uniform solution
under the conditions for the_ hydrofor- | ation reaction. That .is, .t g
carbon Eont emte $9me procagpresasinfyample 1 ahovewess faljowpd, ith t ?ﬂ‘c?f’?'gggft erwgﬂ'ﬁﬂgiaa f’g"e
suffi- ci efwHarlep Piagesr RrCrsHale The repyiRof e gasshromeiograpiyc agplysee AiiRrihareadtan ARSPEL of
- the organiETﬂﬁb rus conpounds to be used In the present invention are as
fol- 50 | , i.-n-nponyl phosphine, tri-n-decyl phosphine, tri-isodecyl
phosph“ne,gpgﬁ?ﬁéégmg? tri-decyl phosphine, tri- n-dodecyl phosphine,
tri-n-t St adq.ﬁ¥ b irdsSrs 1P Exalipld AHBEVE! weré foliWaE it thB [RRsBRYSh s, in place of P(n-
tri-n-oct adegul HaOHDIIWAS usedif EAAmpl0 SOmY P(GIHRSRE LB In BtamBre RETHS res R R G
phosphi ne, ciimetiirRSAnalysed nhé Kk redelion SR Undeh In 2bib 13RIOWOT th. Ot hese |
conpounds, tri-n-decyl phosphine, tri-n-dodecyl phosphine, tri-n-telradecyl
phosphige, and tri-n-octa- decyl phosphine are particularly preferable. 55
There is no particular limtation to the quantity of use of the :
above-nenti oned organi ¢ phosphorus com pound, but it can be arbitrarily
selected in such a manner that a desired result may be obtained for the
sake” of the catalytic activity and the catalytic stability. Usually, its
guantit® is selected in a range of fromabout 1 to 500 nols, or preferably
from2 to 100 nols per 1 nol of rhodiumatom 4 EP 0 407 687 B1L In
carrying out the hydrofornylation reaction by the process of the present .
i nvention, use of a reaction solvent is not essential. If necessary,
however, a solvent which Is inactive to the hydrofornylation reaction nmay
be pre§§nt in the reaction system Exanples of the preferred solvents are:
aromati ¢ hydrocarbon conpounds such as tol uene, xylene, dodecyl benzene,.
etc.; ketones such as acetone, diethyl ketone, nethylethyl ketone, 5 and
so forth; ethers such as tetrahydrofuran, dioxane, and so on; and esters
"such asget hyl acetate, di-n-oc- tylphthalate, and so on. The reaction
conditions for the hydrofornylation reaction in the process of the present
inventi on may be the sane as those which have usually been enpl oyed,
~wherein“the reaction tenperature is selected In a range of fromroom
“tenperature to [err], or preferably from[err]to [err]the reaction pressure
"1s selewted from 10 a range of froma normal pressure to 200 atnospheres,
or preferably from5 to 100 at nospheres, or nore pre- ferably from5 to 50
-atgg§pheres. The nolar ratio between hydrogen and carbon nonoxide [err] is
ustefl |y selected In a range of from10/1 to 1/10, or preferably from1/1 to
6/ 1. The hydroformnyl ation reaction can be done either continuously or
“batch-wf%e in an agitation-type reaction vessel or a foaning-tower type
reaction vessel. 15 Separ ati on of hydrofornyl ated product and the
catalyst liquid fromthe liquid of the hydrofornylation re- action, at the
time of effecting the process of the present Invention may be done by the
wel | 'kngwn net hods such as the ordinary vacuumdistillation or the thin
filmnmolecular distillation. There is no particular limtation to the
conditions for the distillation, but it can be arbitrarily established so
as to obtain the desired result, while

50



-taking into consideration the volatile property and the heat-stability of =~
the resulting hydrofornyl ated product, nd the volatile property,
heat-stability, etc. of the catalyEToﬁgﬂ?ﬁFﬁrng therein the isolated .
‘'organi ¢ phosphorus conpound. In general, a tenperature range of from/[err]
to [err] and a pressure range of fron1760 mMHg to [err] mHg may be usually

'selected. In carrying out the distillation, use of the solvent is not '
essential. If required, however, a solvent which is Inactive to the
hydfof ormyl at ed product and the catal yst may be present In the reaction

- sstem“ Fromthe re- 25 sidual .liggasiec@nt ai ning therein the Isolated
catal yst, the C?oup V1II preci ous netals can be recovered by the well known
nmet hod, or a; : j nto the

reaction ste t he

cat al yst agajn. : t hgmpr eg)ent i nventio escri bed
in furtfer dptail i ¢ G- QD i @ = hereof. It
shoul d, howe]mx., |BE9¥YECed t | ¢ _exanp|mtear Bramr € tive of
the present |wo. 388 T8H af $5°¥ &t it | viose and hanges and
rodi ficationf may*b¥ade by*tAR5EE™ DEREShs | plenbl prienn hout
departifeg fromtr!e spirit agpd scope ﬁf tHrg é¢mvenjamon, Bs recited in the
appended cl g ms. JEXAVPLE 1 5 .I t 8104 2uoF cb'Sust epl aut ocl ave of

- up- and- down pgit.g i a0 _lntertnal choacit , the

f ol I'owi ng |nred| ents for t gﬂygdro obfy3 af igangr pagi4 o ged, In a
ni tbgen at nps h?é’"cﬁﬂazﬂ)age&rﬂude o adecat b a5 t mat eri al
(conpos@d of -85- ; ea-t-@—p-]:—a-%‘ of et hyl
stearate, 0.[79 n t.o fmatthyl Cddade of net hyl
pal mtate, - }'Whgy}"gé]vaér)g D8 bt NVa6.1i hokak e} ;

n-tetradecang; wi 1)) etr] anda- p_not S| 0 per 1
‘mol of phodi Fr%“@harr § tHee iﬁ%e i .aut ocl ave
was tightly r whis| f83-fefl tnto | ave under
- pressure of HOp t andrnctu _ err eaftef, afion of
returning th pr%nemgug)g evelf -t Al p e730§8 rg a@&s ep%gfgd fprthree
times, after|whidh the tem |P%°%urd i 7 thk autoblave dto

[err]. #s soon as the tenperature reached [err], water gas [err]was
pronptly sent- into the autoclave under pressure so that the total pressure
m ght become 50 4%1) [M@r:riethyddoldnte; Mot mebhylasivadmtenced, whi ch was

~cont i nuéd for two hours. The wat ) _V\l/p %th@ psumed by the reaction,
' : UL ] n&t 4Rt mpdessur e

‘devi ce, 3t her eby mai ntai ning the reacr 0 pr essure at a constant |evel of 50

~kg/[err]. Afterth tio actronquurd was taken out of the
~aut ocl ave and con&it?&gti%%hgﬁ' r BERAFAER prod- uctwas neasured by its

' é‘t’yses through a rom‘:tt%!éE @ pegl umm;, o Th n- 3000", capillary;
0 25mierr] 50 %aﬁ’fnghecn dl PMOWME ]S ownotl‘-neLfggl el beI oW.
' Subsequﬂ’ntly the resulted reaction |iquid was charged into a funnel of a

fl owi ng type thinsfj n@; dustitiyh!| aédar@televi ce, in an argon atnosphere, after
which the distillation was comenced at a tenperature of [err] (a tem

perature of a reddelot Fie®d geﬁeé!ﬁé%f‘ieueer)uoaﬁdwnder a reduced pressure
of 4 mmigg. After the distill Sheeged EWOMLIof the above-nentioned crude
nmethyl oleate as the starting material and 5 ml of n-tetradecane were 55
‘added, in an ar gotaprispticapproxinate myeedirant rangeopf tthe duwdntual |iquid
contained in the g.at al yﬁo‘irqg d_,‘0 and then the batch was transferred into a
sfainless steel * ave o % And- down agitation type, having an in-
ternal eémpacity of 200 m, the interior of which had been substituted with
argon. Subsequently, the second re- action was effected by the sane

~operation as done In the above-nenti oned Initial reaction. The results of
the 5 :

86 EXAMPLE 5

The same procedures as in Example 1 above were followéd. with the exception that the quantities of use
of Rh{acac){(CO), and P(n-Cy,H,5); were respectively made 30.0 mg and 4 mols per 1 mol of rhodium atom,

7



- EP 0 407 687 Bl gas chromat ographi c anal yses after the reaction are al so
shown in Table 1 bel ow. EXAMPLE 2 5 The sanme procedures as in Exanple-
1 above were fol lowed, with the exE&4bPBlat use was made of P(n- [err]in
pl-ace of [err]. The results of the gas chromatographi c anal yses afterthe
reacti on athe reastionprassurewds neadé 815&b/owG, andARdleacBorBtingerwhs Mad€)s fidues tg carey out the hy-

pr ocedur es degformytatisheagrtiondor dnipdnetime. Tehle bielow siwwe the veisulls ot thaegae sheamptagaphic dnalyses | n
pl ace of Pgfterthegeactionnas used in Exanple 3, and [err] was used in Exanple 4.
The;results of the gas chromatographic anal yses after the reaction are
“shown i A TENMPLESSaP®f 15 20 25 30 35 40 45 50 55 6  EP 0 407 687 Bl 5

Table 1 Resul s of reacmﬂsr]nEm‘(‘?‘pI qggﬂt[l@ et P 2 (5C )
12412673 .
ngfagt ?ant‘%‘ (n_g -Hs)a Was used In ed Ig/g@ ale?ﬂrhz?r:gg:sg;the gas
f ato a{yses aftertgezreéct 7.67 1 Plerr]
second 96 3 8 81 20 flrst 97.5 94.9 2.6
7.28
' Table 2
15
Reaction results (mol %)
Ex Organic Rate of
N No. |Phosphorus Jinvert [Rate of |Rate of |reaction
2 ligand ratio of |yield of |yield of |(mol/l-hr)
MO+ML MSF - MS
5 |P(n—CyHay);| 96.9 93.5 2.3 1.54
30
EXAMPLE 8

Into a stainless steel micro-autoclave of spinner-agitation type, having an inner capacity of 70 ml, the fol-
35 lowing ingredients were charged in an argon gas atmosphere: 21.08 g of 1-docosene, 3 ml of n-tetradecane,
14.7 mg of Rh(acac)(CO),, and 5§ mols of P{n-C,,H25); per 1 mol of rhodium atom. After the charging, the au-
: toclave was tightly closed, and argon gas was filled thereinto under a pressure of upto and including 10
L kg/em?G. Thereafter, operation of returning the pressure within the autoclave to a normal pressure was re-
peated for three times, and then the temperature was elevated to 130°C. As soon as the temperature reached
40 the level of 130°C, water gas (H,/CO=1) was filled under pressure so as to bring the total pressure to 7.5
kg/cm?G, and the reaction was effected for three hours, while maintaining the pressure at 7.5 kg/cm2G con-
stant. After the reaction for 3 hours, the reaction liquid was drained In a state of its being heated at 50°C to
subject the reaction product to the gas chromatographic analyses. Table 3 below shows the results of the ana-
lyses (the invert ratio of olefin, rate of yield of produced aldehyde, and ration of parafination). In the next place,
45 . the resulted reaction liquid in the state of its having been heated to 50°C was charged, in the argon gas at-
mosphers, into a thin film distillation device, and the distillation was carried out under the same conditions as
in Example 1 above. After the distillation, 21.10 g of 1-docosene and 3 ml of n-tetradecane were again added
fo a small amount of residual liquid containing therein the catalyst liquid, and the second reaction was con-
ducted by the same manner of operation as in the first reaction. Table 3 below indicates the results of the gas

50  chromatographic analyses of the drained liquid after the reaction.

EXAMPLE 9
The same procedures as in Example 8 above were followed, with the exception that, in place of P(n-

85  CyoHqg)s in Example 8, (n-CgHy7); was used. The results of the gas chromatographic analyses after the first
and second oxo-reaction are shown in Table 3 below.



2 P [err]second 8:92 first

98.5 96. 1 2.4 96. 8
2.6 6.72 25 3 [err] second 84.8 83.4 1.7. :
2.27 first 72.7 70.4 1.0 EP0407687B138 4 [err] - second 30
*1) MO nethyl oleate, M.: nethyl rinolate invert ratio char ged '
[ MO+M.] - uneraapigcio] MO+M_] x 100(nol %9 charged [ MO+M.] *2) MFS;
met hyl fornyl stearate rate of yield - produced MFS 100 (nol % 40
charged [ MOAlkjanteBjocédiites asit Exginpls B elmvenvaze folivved with thye eadegition that, infPlacehf ¢-dekoddBe

10Q " (mal t) incExemmieed] 27 IDF Wyl alsakipl (purityn@fi4wt sy pereyeedrandthesection was canduetertfer Sdiours he
i nVett fat (roovighd thatpaftepthe groFeadi®pheslingrkir/Feagtion liqpiddat the fime ofithaaselyges andihe digl-
Exanpl e 1 lstiepvassmited); e resylisef thages ehromatographiganalyies (oplmn: SHPEGHHATANIROrtEY aftar
use of Rh( He4kef prsseond pxg-reastionjas shewndn fableddelowy e y made 30.0 ng and 4 nol s
per 1 nol of rhodiumatom 7 EP 0 407 687 Bl the reaction pressure was
made . 8. 5 k&?“["ﬂr"r’:], and the reaction tlrre was made 5 hours to carry out the

~hy- drof%r nyl t|on reagtlon fgro Jexgn qlh%h nSJﬂﬁv‘ﬁ ;ageeofp(n_
ur es as ?’n ove vvere ;

resul ts” of t
EXANPLES 6n§ ,e o 'owed

W th the exceptlon t at |n p ace of [err] in Exarrple 5 [err] was used in.
Exanpl e,s6, and [err] was used in Exanple 7. The results of the gas

chromat ogr aphi ¢ anal yses after the reaction are shown In Table 2 below 10
Table 2 15 Reaction results (nol % organic

ve were fo

Rat e of EX. phosphorus I nvert Redbad e 03 Rat e of reaction 20
| i ¢eend ratio of vyield of yield of (nmol/l.hr) :
20 = ,
Results of reaction
Ex Organic Number (mol %)
* Jolefin hosphorus |of .
No‘ Eigaido u reaction olefiﬂ Ra.te of Rate Of
% invert jyield of |paraffin-
ratio |aldehyde {izing
1- first 99.5 | 95.8 1.3
30 8 Docosene P(0=C12825)3 | gecond 99.6 94.6 1.5
|- first 99.0 | 95.3 1.3
3 Docosene | P(n=Ce17)3 |gecond 87.4 84.5 1.6
Oleyl - |£irst _ | 68.3 65.5 1.3
% 10 alcohol P{n=C12H25)3 | second 70.2 66.5 1.6
. &“1 013?1 - first 67.6 . 65.0 105
' 11 alcohol P(n=Cq17)3 second 45.3 43.1 1.1
40
EXAMPLE 12
45

[Preparation of a mixture of unsaturated aliphatic acid compounds]

150 ml of crude methyl oleate ester available in general market (material a in Table 4 below) and 1.50 g

of 1% Pd/Al,O; powder catalystwere charged into a stainless steel autoclave of induction-agitating type, having

50  an inner capacity of 200 ml, and then it was tightly closed. After this, nitrogen gas was further filled into this
autoclave under pressure of upto and including 10 kg/cm2G. After repeating the operation of returning the pres-

sure to a normal level for three times, the temperature within the autoclave was raised to 100°C. As soon as

the temperature reached 100°C, the hydrogenation reaction was conducted, while intermittently feeding hy-
drogen gas under a pressure of 5 kg/cm?G or below. On the way.of this hydrogenation reaction, the content

56 inthe reaction system was sampled for analysis through a gas chromatograph, thereby pursuing the reaction.
* Upon completion of the hydrogenation reaction, the catalyst was separated from the reaction system with use
of a 0.8p-membrane filter. By effecting the above-mentioned hydrogenation reaction for an appropriate length

of time, there were prepared mixtures of materials with different contents of the poly-enes (materials b and ¢



MO+ML . VBF M5 5 [err] 96. 9 93.5 2.3 :
1.54 25 6 [err] ) 59.4 1.0 0.31
7 [err] 4.7 5.§§]°‘%7°"7°1‘;1 30 EXAMPLE 8 Into a o
stai nl ess steel mcro-autoclave of spinner-agitation type, having an |Inner
capaci ty ofnTaide hhelom. Also,fatierrefiging OfFmeahga'Fhlgq@Eﬁﬁ@mhs hydeagenationgeagtion wapconducted gon
gas at nosplfdhesame maypr gs eentionedighovss thareby abtaining giixturesiobmaterials baving differentontentesf
Rh( acac) ( CHyepoly-apgs (matergisd ang ;’:5?‘?"1‘@-_ er 1 mol of rhodjumatom After the
nt?'?‘ ‘faf'%'ed? Rnergl m

G n. L pBesies e sto, e oy i b el Bl
Chatdind. b éﬁ%mﬂ?&g?}?swgf Sgtsgf tne p Efﬁ&l@ﬂaiagﬂrgé%fr%. toaf tor

operation of returning the pressure within the autoclave to a normal
pressure was re- peated for three tinmes, and then the tenperature was
el evated to [err]. As soon as the tenperature reached 40 the |evel of _
[err], wyater gas (err) was filled under pressure so as to bring the total
pressure to 7.5 kg/[err], and the reaction was effected for three hours,
whil.e maintaining the pressure at 7.5 kg/[err] con- stant. After the
reaction for 3 hours, the reaction liquid was drained in a state of its-
being heated at [err] to subject the reaction product to the gas
chromat sgr aphi ¢ anal yses. Table 3 bel ow shows the results of the ana- |yses
(the invert ratio of olefin, rate of yield of produced al dehyde, and ration
of parafination). In the next place, 46 the resulted reaction liquid In
the state of its having been heated to [err] was charged, in the argon gas
“at -~hosphere, into a thin filmdistillation device, and the distillation-
was carfied out under the sane conditions as in Exanple 1 above. After the
distillation, 21.10 g of 1 -docosene and 3 m of n-tetradecane were again
added to a small amount of residual liquid containing therein the catalyst
| iquid, and the second reaction was con- ducted by the sane nmanner of
operatign as in the first reaction. Table 3 below indicates the results of
the-gas 50 chromatographic analyses of the drained |liquid after the
.reaction. EXAMPLE 9 The sane procedures as In Exanple 8 above were :
followed, wth the exception that, In place of P(n- 55 [err] in Exanple 8,
(err] was used. The results of the gas chromatographi c anal yses after the
first awmd second oxo-reaction are shown in Table 3 below 8 EP O 407 687
Bl EXAMPLE 10 The sane procedures as in Exanple 8 above were followed wth
- the exception that, in place of 1-docosene In Exanple 8 27 ml of ol eyl
“al cohol (purity: 87.4 wt.% was used, and the reaction was conducted for 5
“hours 5 (provided that, after the oxo-reaction, heating of the reaction
liquid ¥t the tinme of the analyses and the distil- lation was onitted). The
results of the gas chromatographi c anal yses (columm; 5% PEG HT/ Uni port-P)
‘afger the first and second oxo-reaction are shown in Table 3 bel ow. EXAMPLE
11™10
40

55

10



‘The sane procedures as In Exanple 10 above were fol lowed with the exception

“that, In place of P(n- [err]3 in [err] was used. The results of
t he gas chromat ographi ¢ anal yses 5?'?@?4 %ﬂ%g!)x reaction are shown In TabI e
3 below. 15 Table 3 20 Results of reaction O ganic Nunber Ex.
Aefin phosphor us of 2 No. | i gand
‘reaction Aef in Rate of —Ra;—o-ﬁ—i-nm-r—-ri-errﬂ'f—-pa'l-a‘min rati o
al dehyde izing first .5 9%5.832 | = 8B 8
‘Docosene [err] second | o}t 1996 |9 e8] -] 1.5 1-
first & 99.0 9543 1.3 9 @opdtendt [ enr]] second
87. 4 84.5 1. ptp——tteyt : Ifirst 68. 3
65. 5 1.3 al cohol } [er}]second @l 31®p 66. 5 '
1.6 A eyl ] w jfirste | L7106 8 BReC 1.5
al cohol [err] second 45. 3 04B.? s} ~ |1.1 40 EXAMPLE 12
45 [Preparation of a m xt f | conpounds] 150
m of crude nethyl ol eate avai l abl e Irﬂgr r al§ nark (material a in
Table 4 below) and 1.50 gjofe1poferr] poWwdergaf akyst g dharged into a
- stainless steel autoclavejof ipduction-agitati hdPtyge,] Mvi ng 50 an |nner
.capaci tg of 200 m, and t. ? : his, nitrogen
gas was further filled info th] s autoclave JRdpr g;pregs > bf upto and
“including 10 kg/p[err]. Aft&t fepeating the Qpprati i o pofesrlet urni'ng the
pres- sure to a normal | eyel f:)r three tinese fHB t ratjure within the
aut™wtl ave was raised to | ~ASSOUTTas t1E | eached [err],
t he hyd®ogenation reactio was agnteg teg et i y feeding hy-
drogen gas under a pressufe ©f Lﬁ rrls orgb a‘g tde way. of this
hydrogenati on reaction, the coht® nt n tAe] react®on Yyt em was sanpl ed
for analysis through a gag crrpmatograpn, tnerg PUL SHT L the reaction.
Upon cozrsrpl etion of the hydrogehafli orgrea®ti tfle catpleysg was separat ed
fromthé reaction system {i #h fise of .a 0. 8[e,r::r nbr@8nk Sijter. By
effecting the above-ngpti 1y‘ar og"é’natl on ®epcti orffprt appropriate
“length of time, there wer erl Aé M th di fferent
contents of the pol y-?anes (n‘;at prfal sgb oRd C¢~:9 2 EMO 7] 687 Bl
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in Table 4 below). Also, after refini ng of the material a by distillation,-
t he hydrogenation reaction was congr%t the sane nmanner as nentioned
‘above, thereby obtaining m xtures Is having different contents of
the poly-enes (materials d and e in TabI e 4). Besi des t he above, nethyl
rinolate available in general market was added to the material d to prepare

5  mxtures of h .gli_f nts th

(matcr erials f andﬁg :ﬂ# ?a&d@e& tgﬁ &»%‘i;ﬁ%_ §EB%§ Ag%o\’%fﬁgeﬁg g éij 10

‘EP.0 407 68 3@n= rEpleny! group.
RS AR té'eﬁbeé\?e g reEP%g%#gg gﬁg %ﬁ%ﬁﬁ%ﬁ?{?ﬁfrﬁhﬁydrocgr bgn P
group with calt®olnt idonteath off momaemhgoﬁ fruibek ngf nthendeubbé bdved doubl e
bond. EXAI\/PLES 13 to 18 10 Into a stainless steel autoclave of up-and-down
-agitation #on,g an inner capacity of 200 m, the fol- | ow ng
Ingredl,gnts were charged In a nitrogen atnosphere: 60 m of the material b-

obtai ned I'n [odRhifiess Stebleltodave @@m-eowmmﬂnhﬁemsmna&m&ataenmzodfemmoues
13 and 18) owingRgrediéntywer chitgdd ehfrogdmatiitBptidrel6Diml ofitieanatanbl 6 bbtainedlin Eximple12 (vide:
Exanpl e 16Examiple 14)\¥he mate® ¢ @ite: Gxdmples €3 and He)xh&vsasal vide? ExanipleiTh), thé matsriayd (adee |
and’ et hangkanpel18}, brahe wéteriah@idetVidé Exanel7p 6 @l offin-gylefieiand mbthiarsLsolutiani obrhipditro
attain & paethties qantitysuffiootitaaitaio @ pedadrmned tindifni coBobhtratign (11374 mpg efinietaltic rhiadiain um
in 1 g of meltgaimethanol)asnd thendtrwab tightimsiosed.dNittdgen gas weelirthdrifiled dnjethisqutociavgsinder
further fi biessdrelofiunto andiinslugiog Halem?O, @ftetewhiciy thesepgrationsf retyfning teaniessyre Fou’dwﬁga' 10
kg{[err], m wes rogeaietfor thiee ﬂ@gﬁeTrh&'@?f@h tepferatre ithin Hg autpiavp wasyaigeddo 139°G) ApgaoRm|
| evel was @ spperafugreachadsIa0°C; Wty m@wsaﬂws filled | P%f%vwwrw such
aut ocl e Wa he tgialpmepsyre,th @lelt;l’ mig[gb 170 kg/cm?2G, and the reaction was commenced, which was

continued at this temper: ture leVel for a time pe od as indicated in Table 5 below. The water gas, which was

consumed by the reaction, was replenished from a pressure accumulator through a constant pressure device,

thereby maintaining the reaction pressure at the constant level of 170 kg/cm2G. After the reaction, test speci-

mens were taken out of the reaction system to measure the concentration of the reaction product by the gas
25  chromatographic analyses. The results are shown in Table 5 below. '

EXAMPLES 19 to 22

The same procedures as in Example 13 above were followed, with the exception that, in place of the ma-

30 terial ¢, use was made of 60 ml of methyl oleate ester available in general market (the material a in Table 4)

to carry out the reaction under the conditions as shown in Table 5 below. The results of the gas chromato-
graphic analyses of the reaction product after the reaction are shown in Table 5 below.
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-as the tenperature reached [err], water gas [err] was filled into the o
. aut ocl ave under pressure such 20 that the total pressure therewlthin m ght
“beconme 170 kg/[err], and the react FBR 4887 Bl rrenced, which was continued at
this tenperature level for a tinme period as indicated In Table 5 bel ow. The

wat er gas, Whi Ch Wag—eens-thisehs \ o from a
pressure accunul at o 5t apt  fr eqsurje devi fe, y
‘maintaining the reagtio ressu}len At Qg cQsLant, gaval kg/[err].
After the reaction,{ gest] goecP-| neps. yek¢ =gke O tion system
‘to téastire the conckfra ol gfl Gh S ¢dR{i B Brloduk 8 b gad 26 |
chr omat ogr aphi ¢ an .%ses TS esujtsjar¢ sho I n§ Tapl e w. EXAMPLES
19 to 22 The sane @ced i nf Ex@nplle 33 dgbove were led, with the
exception that, In pkace 0 e erifal |c, use] wap of 60 m of
met hyl gl eate ester] evai N gknegal Jmarjket]. (the pat pri d In Table 4)
1 . . . . .
to carny out the realtio , E:haqg: |t4,c ng lag P\own e 5 bel ow
The results of the P&s _chr rra'k-)[zg %p i'e |andl deS bt | he ijon product
after the reaction fess Eh| FabpSe| R haRdvia |38 kB k& EP 0 407
687 Bl 10 15 20 25| @ o p _ B 13 EP O
407 6874Bl *1) Rh d &c h Jespect] tq t tpta ity of
‘unsaturated fatty ' ' -r—mﬁm'. rrectperriert ~E—mptity| ol eate,
M.: et hyl rinol at ifverk }at]o ¢har ged
[ MO+M.] - unr eact ed nof %9 chﬁrge-d [IMOHWL] } 15 *3)
MFS= net hyl f or nyl ear 3 g, TN R B
20 -]
@ -
G
@ 1
£ 1
@ >rd
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25 w0 > 0 M
o ~ A
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a "t~ |S]ojelmn]elalele]ale
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rate of yield [err] charged [ MO+M.] 20
- EXAMPLE 23 The sanme procedures as |In Exanple 13 above were followed, w'th

the exception that 60 m of the naEBPAMS84BIht ai ned In Exanple 12, 5 ni- of
m xy| ene, methanol sol ution of rhodium acetate in a quantity suffl cient to
25 attain the rhodi um concentration as shown In Table 6 bel ow, and

tri phenyl phosphjne as shown .l n Tabl e wer e qged t tai nl ess steel
~aut ocl ave havi ng'{g)nlﬁ'h "L%ﬁfa‘att %f"’%o rrﬁsl)%ggd%? ghgeggglagn was '
conduct ed for I a anal yses on
the\(eattl o tg&%o%i ng;&egﬁ%gét%la%%ytarggia gaﬁﬁéﬁﬁﬁ ?ﬁaQQ gl ow. 30 35 _
40 45 50 55 P 0 407 687 Bl 15 0 25 35 EP 0 407 687 Bl '
“hydr of ornyl a |on B ol efinic conmpounds with good efficiency and high rate
of yield. In paré3fuhdy ,méﬁm{ls ity e MYf: awithyllaciaolayeef fecting the
hydr of or nyl at i on of hi gher ol efinic conpounds, even under ‘| ow pressure
condi - ¥iong ORLIE - .1 chiiydedf (MOYMR] runreacted S[MOHNLEin 188 (@bed) Ni C
e

conpound is reac W th hydr ogehaageédc {MoeNLIonoxi de I n the presence of a
~Goup Vill precious netal conplex catalyst containing an organi c phosphorus

..corn- 10 pound as a Iigand said process being characterized by use of
~trial kyjs phosphi S gl @ us conpound, having the total
- carbon atom nunbpf’ o’?ﬁgﬁ lﬁ{)re i |ts ﬁr%/tl groups. 2. Process according
“to daiml, characteri zed |n }Qeﬁcéalﬁf-gyl phegphi ne_to be used as said
organic pho§3°'bm§r§i teld, M o’f%ﬁg eé“ S&lr bon atons in each of .

its=three al kyl groups.
: 20
EXAMPLE 23

The same procedures as in Example 13 above wers followed, with the exception that 60 mi of the material

d obtained in Example 12, 5 mi of m-xylene, methanol solution of rhodium acetate in a quantity sufficient to

25 attain the rhodium concentration as shown in Table 8 below, and triphenyl phosphine as shown in Table 6 were

charged into a stainless steel autoclave having an inner capacity of 200 ml, and the reaction was conducted

for 1.5 hours. The results of the gas chromatographic analyses on the reaction product after the reaction are
shown in Table 6 below.

30

35
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15 3. Process according to any one of Clains 1 to 2, characterized In that
«trial kyl phosphine to be used as said, or agic phosphorus conpound contains-
~the total carbon atoms of from 27 FB“QWI%F. fts al kyl groups. 4. Process

according to Claim1l, characterized In that trial kyl phosphine to be used

| s one selected fromthe group of tri-n-decyl phosphine, tri-n-dodecyl _
_phosphine, tri-n-tetradecyl phosphine, and tri-n-octadecyl phosphine. 5.... ..
" Process according to any one of (lains l to.d _characterized in that said

Goup Vill precious netal is ong selgcted frpmjhe group of cobalt,
~rhoei un§f ruthenium palladi um mu Iridipmjand platinum 25 6.
"Process according to any one of ing¥l to pS fharacterized in that said
ol efinic conpound to be used is [o Ic’ecxe-d B pmthe group of olefinic
hydr ocar bons and substituted ol ef +i ns} o 5s according to Claim6,
characterized in that said ol ef i g is one selected fromthe
group of ethylene, propylene, but &e, oct ane, octadi ene,
dodesene, octadesene, el cosene, bne, styrene, cycl ohexene,
and m xtures of Isonmers of ol efi ich as diners, trinmers, and
tetranmers of lower olef Ins. 8 ng to Claim6®6, :
characte@rized in that said subst hre those selected fromthe
group of acrylonitrile, allyl al -2, 7-oct adi ene,

3- hydr oxy-1, 7- oct adi ene, net hyl ol eyl al cohol, and

unsaturated fatty acid conpounds cording to Claim8,
characterized in that, as said g ins, use is made of an

ubst i

Luged o
unsa- t#drated fatty acid conpound. 1@ frocefpg, pccording to Caim9,

characterized in that said unsatlraté&d fatty] acld conpound is one sel ected
fromthe group of nono-unsaturatled al§pBatic at|ds havi ng the carbon atom
nunber of from16 to 18, and thejr es¥egif |Bd pubstances. 11. Process
_accordiﬁg to daim9 or 10, charpeterrred=—rrtht, as sai d unsat urat ed
fatty acid conpound, use is madg of,sfch onejwi {h the content of an
unsaturated fatty acid conpound hawwng two of npre carbon- 45

t o-carbon doubl e bond in thegnol cubeﬁcgpoly eng") being 20% by wei ght or
~below with respect to the total juamtfity of Fa i pol y-ene and a o
nono- ungat ur at ed al i phatic agid odﬁdﬁnﬁlﬁ"nnno ene"). 12. Process
according to any one of d ai tqglgvgcﬁaracteriggd In that concentration
of said Group VIl precious fet rrr=t-tre~—tryro-of ;rngl ation reaction zone is
in arange of from1.2 x [err] tp 1.2@ 10-1po by 5 wei ght with
respect to the total quantity off the oflefinif conp@und In terns of a
~convert®d val ue of said Goup Vijl pre§ious wﬁfal.313. Process according to
any -one of Clains 1 to 12, chargcterized In fhay aggquantity of use of said
or,gani ¢ phosphorus compound is i aflfrom I"to 500 nols per 1 nol

of ~rhodi um atom 55 14. Process pccordiqg to] G i M3, characterized in
that a guantity of use of said gani hosphor §is §m pound is in a range

~of from2 to 100 nmols per 1 nol pf r umar @y § EP 0 407 687
c L M s hydrofornylation of plef i@ conaoundsﬁm th good efficiency and
high rate of yield. in particulgy, It2i8 cappbl¢ o

0]
1 &
. “ & «| §
0 o~ /]
£ O b= o
O i o~ o R
O o : Qs
o <o o
80 20z "
™
S
o A
e -~
ss [T 7
58 SIS

As has so far been described in the foregoing, the method of the present invention is capable of effecting
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of satisfactorily effecting the hydrofornylation of higher olefinic
conpounds, even under | ow pressure_condi-_tions. 5 Cains 1.

Hydr of ornyl ati on process, wherein ERO 87887 Bhi ¢ conmpound is reacted with
hydr ogen and carbon nonoxide in the presence of a Goup VIII precious netal
conpl ex caiyadofpatylationdf alefiriicrgmpounds vithigpas! efffeipngyiand bigh reteef vield) In particulgsdi iheppable o
|1 gand, s aif datistecioriiysatfetsiog Hg hidieferawistion obhighernjefinis goreppunds, exeriipder IMPEQSRHrH ondin s
said organﬁous phos- phorus conpound, having the total carbon atom nunber of
27 or,nore in its alkyl groups. 2. Process according to Claim1,

: cha\vact%rl zed In that trial kyl phosphine to be used as said organic phos-
phorus conpd contains six or nore carbon atonms in each of its three
'aIkyI groups. ess accordln

,ﬁw hen i ‘II **I‘;gp s it
phosphgp us COﬁg .. aq,gsad f}aﬁaﬁqﬁbﬂ mnsnae anmga%ephds.lts

al kyl dfoups horus com) Sﬁava fﬁ@[ &%o Qm narhssr&zvs raratusaukyt psn that
trial kyl phosp "ne 1o be used is one selected from the group of tri-n- decyl

phosphi ne, 2.t rRrodassaeemding to Blabs ) lehanesterizediin thatitrielkylptieaphihe tp he ugsh aseaid cgatic phos-
t'ri - n- oct adeqphbru ompound cpitaismixionmore Barbdﬁratwvsmseaelmf@v threa glkyl G"OBH?;/ one of

~dains 1 tg n|?r{wfc‘:’g‘aaracter.le)zed in tII'In%t1 sai d Gr éﬁh‘ﬁl?y'e'%’ etuggdassa'éme :
sel ected f#o
Iridium and 95¥eaicPPRgporus:gompoun ISPB'B%&'%E’?@ hogAiRys m'é'r?{/ﬁ’or?é" 01‘Ia o %g] 1to

5, charact gr i g6ded ddedrdiffto Sidind, Habtbritb&in GRATRMY WhodpRindR bélSRElisiofie RisEtedRinftfié ed
fron the gr OUgdo ?of lLed eﬁi?pﬁ'osmﬁy AGPdoBEUAPh PRI, i-tetriidéty® phodpiirie, anddri-n-dctadecyl
Pr ocess"’oaccor,;i, inb0 Claim6, characterized in that said olefinic

hydr ocarbon is one selected fromthe group of ethylene, pr oEpyI ene but ene,
but adi ene, 5.0cRrerees acowdinglp enyene o Saimsd ted, chapacietied inthat said Greupdy mate is one
-cosene, styr eevbcte@fm 19 GWM Wb&'h (ltheﬂum rythemjurp, foaljadiumeaswmiug irdiyre, and '?'ﬁ“&“m

I
(F)’r Ioggggézcg_g? ggﬁ;‘ y ne (g iq':[ %tenﬁze Ji%%:tLé? Jﬂnfggg{ﬂopﬁq[toge used
Pt

olefins are tPIS'ée ?rblg’m ks o acry onltrllr'e al lyl al cohol,

1- hydr oxy- 4, 7Pr96‘eEs’i£Bcaﬁiﬁg m%léwdrdamcﬁz&hﬁ)maasadaijc Rkdeyrborais bnel saleated Bim the

ol eyl al cohol growpafbtibna piobyiéne buterd, butadias, dotera qerdiarbsdodésene, bittiewess, siawsens; di- ng
to C aig 8, Cihﬁéﬁ;‘dtﬁiﬂal@doheksnbhﬁﬁmlxﬁ.s efasothers atxdfinic oligarderdueli asdimers, tiimerscandade
of an unsa- twiramerschf fomtralefisci d conpound. 10. Process accord| ng to d a| m 9
_characterized in that said unsaturated fatty aci d co ound -
40" " s Gt e oo ol a;ggg Eﬁf -
" carbon at om n aggylonitrilg, gy glophgl, ‘%ﬁd’%‘ﬁaﬁ%‘i"? y@?"?"f‘ YUt caecgylatﬁl |

" Process®accor YPhgea. e ypsgiutte faty 4od cfRPUR o i zed in that, as said

~unsaturat eg fﬂro%:é r&n&ﬂ'ﬁ%@ﬁ‘ﬁ'%ar&b&ﬁz&d% HRAR saif &Ulﬁthed?tf@iny\fui&s b of A UngaAt
of, an unsat ur gl Ta&;&’cqﬁﬁ:b ghaconpound having two or nore carbon- 45

't okéar bon doubl e bond in the nol ecule ("poly-ene") bei ng 20% by wei ght or
bel ow wi t h16.eBrpoeess adcordingite Claini % thagpgtarized inghap $aidympaturger fottyaald compgund is one selected
~mono- unfat ur atramitha browRimbro-unedtutatedaipiativatide having Hiesprbonatommmbes oIS to 18, and
according to @nyemewb@'ﬁ?% 1to 11 characterized in that concentratlon

of said Gg p VI I I ICI % fosr Ia?aUnReﬂiE b
ina range :n;f:gm oral ntcj;f (&mﬁt@ omp und h);ﬁd fﬁh rbon—
ospectao t “GL} 4 Wi 2 A ot

0|
converted val g& goh ci)—l‘?l Q&'ﬁlpm&@dldcoﬂa undfRsRSRerpCCOr ding to
~any one of C alns 1 , charact erized in that a quantity of use of said

or, ganic 12. Process aocording to any one of Claims 1 to 11, characterized in that concentration of said Group VIil
precious metal in the hydroformylation reaction zone is in a range of from 1.2 x 10-5to 1.2 x 10-'% by
50 weight with respect to the total quantity of the olefinic compound in terms of a converted value of said

Group Vi precious metal.

13. Process according to any one of Claims 1 to 12, characterized in that a quantity of use of said organic
phosphorus compound is in a range of from 1 to 500 mols per 1 mol of rhodium atom.

56 : _ _
14. Process according to Claim 13, characterized in that a quantity of use of sald organic phosphorus com-

v pound is in a range of from 2 to 100 mols per 1 mol of rhodium atom.
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phosphorus conpound is in a range of from1l.to 5

rhodi um atom. 55 14. Process according to daim im‘m}“ mumlm‘ in that a
quantity of use of. said organi c pgEP§kdy¥ayssCcom I'm asrange of from:
2 1t0-100 nols per 1 nol of rhodi um atom 16 EP O 407 687 Bl 15. Pr.ocess

a](c:cordi_n dtmosq‘%g%q onﬁqlec% Cl ai nms 1 c&&}? g dd‘?ﬂ?'?‘rj‘f E |sag{a
of a rea O%}ZWP n.
16. Pr oc@fs?t'%ﬂﬂ?ﬂ'?’ 81'9% Wg W&m?, 3 eé't“f’?gﬁ& p YR} dnderd '°"§5r°s(§"rr°e°gl%d[€| on
solvent, "ed is rrade of one se- lectd fromthe group of aromatic

hydroga_r bon conpounds, ket ones, and esters, 17. Process according to any
one o | 1 to 16, characterl zed I'n that the hydr of ornyl ati on reaction
is conducted at a tenperature ranging fromroomienperature to [err]. 18.
Process 3cCRydkfeahylbfonpidresd)Wherin abbRiiniBcompbind &k feackl dititig R GénzAd cdrioninidadxideh e
hydr of or ny| @tthejpresemadf 4 GRup AII pldcious metdt conthlexicatalyst baheaining ap bgadeshesphernng cong
from @ nor npdundpaesigand siidpracdSs bdingbaracerized bylide oPraligbhesphine,as daidigrgénic play: one
of C ai ms 1lptiouskB8mpauhdi handrigdhe teteicbatban admampmlﬁqrgﬁﬂ?tomorhy'dﬂsekﬂswyﬂwat i on
reaction liquid, the h dr of ornyl at ed product and the cat al yst uid .are
separat e& b '°Eﬁs§ﬁ?‘1°1d59$ %ﬂa‘mfswa?ﬁte’ngg'bégt@aﬂ%'@B? p%e to(bg usqd sﬁﬂﬁ 'g?""."dh&?' s 1
to 19, char BlefuscepRRynd sontaing ix armare carhgn;afoms in gagn pfd SR%-dis- tillation

or tht thi nPnfoEJsgL&bﬁﬁlb lo| Ry bria13f Cigiths 1 B 0 EiffadteRted R tht BElikhi Bhdsbie' Béused as said
char act eri zZggadidphbipRbrus SnfbotHdThrthihsthé BRI éaPboR QIBA BB 2o TV it RVENGT Gidups.c
ranging fromf[err] to [err], and under a pressure ranging from 760 mrHg to

= N Mg Pi2Gesg @ccoiiding todiiaim asbmtmrhgi in thatirigfkybniespbine b heed ispge selpcied from the
char agt er i zerdun of ti-prdecybphgspbine.i-pipdecy| le‘%FPh‘WhFCW‘M%EE‘}?P’Q%H‘?"&H@IP‘W“Y'
d| stiTl ati ophosphinec r cul at ed | nt o t he hydr of ornyl ati on react | on syst em for

epeat ed _us 25 Paten [AnSHL neo to i’}Q&Je
Sine ol ef % AN fh -@f palﬁaé\wjﬁ%uﬁ\n JIH?)&h pnatra.u genwar t
el nes Edelne E |konp a aFysators uppe der el ne organi sche

Phosp#or e PioBess débaglling keSan§ biest d@ﬁd‘tdters, @ﬁfa&adn_z‘ed InUNREY eSEblErinibicodipoundiddk uskds

Ver f ahr en grlepsseleiet haf thelgidup o cidfinid @ydrdchibens3id substituteddiefing.on

Trial kyi phosphin al s der genannten organi schen Pho hor ver bi ndun das d|e

Gesant zaffl DionesKeprowing o Elpia: & Asrrcteszed Iy thatRaid ARl hydrpcarbon ja Anesg

auf wei st 2. 9roundf etRylene. Ricpyianeabitene, hutadigne, petong, ockad: 289 ogifiapene, %m d

Tri al #yi phoSIsARe,styrang; cycjohexgne, and.mixivips ¢f isgmers gholefitlic pligomaR MGh &% T

ver wendet ofs gfdaver oleinger nehr Kohl enstof fatone in | eder selner drel 35

Al kyl gr ugpep, et Bflotding® ClailM®S chdRiclemil fthat 36 sibsGREE RIS Bre dRb BB the i S

2, dadurc %Q &r&é@loﬁiﬁﬁ}eh dlcaBol IERydrbiy- 7 bdthdMHaSa-hyaftky1,7-d@sdiekk Smély@ agi@gan Nt e
!

or ganjsche 2GR, ¥R UnbdisthtBdirafpackdompaliias) | st, insgesant 27 bis 90 Koh-
Ienstoffatorre I n seinen Al kyl gruppen enthilt. 40 4. Verfahren nach

Anspr uch 91, Pobaehs ecdording kePiaimea) chiaracterized inRhalcps seig supstituied rirfingl aiseris Mmadeaf pBHYE3phi n
ausge- wahi turdtestfatiyasid¢empagrdippe aus Tri - n-decyl phosphi n,

Tri-n- dod'(ac ¥l-o%ehsgsagcordmg to élaumg cthgrtacr:tg'lz é: IX H%p soalsd%néart]ura enadfatty acid compound is one selected
0 from the group of mono-unsaturated aliphatic acids having the carbon atom number of from 16 to 18, and

. their esterified substances.

11. Process according to Claim'9 or 10, characterized in that, as said unsaturated fatty acid compound, use

is made of such one with the content of an unsaturated fatty acid compound having two or more carbon-

d to-carbon double bond in the molecule ("poly-ene™) being 20% by weight or below with respect to the total
quantity of said poly-ene and a mono-unsaturated aliphatic acid compound (“mono-ene").

12. Process according to any one of Claims 1 to 11, characterized in that concentration of said Group Vill

precious metal in the hydroformylation reaction zone is in a range of from 1.2 x 10-5to 1.2 x 10-'% by

50 weight with respect to the total quantity of the olefinic compound in terms of a converted value of said
Group VIHf precious metal.

13. Process according to any one of Claims 1 to 12, characterized in that a quantity of use of said organic
phosphorus compound is in a range of from 1 to 500 mols per 1 mol of rhodium atom.

55
14. Process according to Claim 13, characterized in that a quantity of use of said organic phosphorus com-

pound Is in a range of from 2 to 100 mols per 1 mol of rhodium atom.
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'I4'r| ;naoct ﬁdecyl phosphin. 5. Verfahren nach Irgendtuﬂﬂ ’ I bIS
‘4, dadurch gekennzel chnet, daB des n Edel rmuﬂ G uppe
Vil ausgewAhit |st aus der G uppe Eﬁgq?%‘%é?? Rhodi*ume PP
Pall adium Os- mium iridiumund Platin. 6. Verfahr en nach i rgendel nem der
Anspruch | 18iRrod®ss ateaidinach anycsioe of iaime hiad ., cheraderigeddn tidkge ismadepfierepstiqn solyeth e
ol ef i ni sche vmqbﬂqtmngteths@qumlahpstea@a@ der Gruppe aus ol efi ni schen '

- Kohl envvass of f en subst h
-Anspr uch 6 ?sc??"gg %zgr'fofra?t sydE ol s ':é '5°|5 % géﬂb &%F%ﬁﬁé@%?&%g
ro '

aus‘gewaﬁl t 1sf uppe au b ten But adi en,
Ccten, Ot ¢l Fboesd RAGART X0 ek B GECIRIS 1Ea msweﬁm mm theSiyyrofoimylafbicrbaienten
und M s chungedanatiaid btdQsiefureXaryingom edofviéchjegpmuren 200°C\W € Di me- 55 rer,

Trimerer und Tetranerer niederer Aefine. 8. Verfahren nach Ans ruch
dadur ch,, gekerRracssedeending id am efeaf geaima e Ein charasterized i thgt tha-hvemplarmy
withit sind Swaduged U@W%Fﬁ"ﬂ@ﬂmﬁ 't°f't“t' pregguieyie ZH0jeoapheres.

1- Hydr oxy- 7 oct ad| %’gﬂ%@ﬂ ?d%)‘“sl' KQIE E'inthatl;Z'omthe ardto éﬂztioﬁ&thﬁl
en zel “t

Met hyl agr yi ﬁ:ﬂ” e Lloalloh BY AlMuBRIUNgEN.
Ver f ahren nac nsp PUC urc net Pdal g%/. I's substitulerte

A ef i nersCepy, m&syabaormhgleanmwﬂmimgt an.lﬁﬁirﬁaeﬁwmma&s‘amdiaﬂglogmwht:uum disd. -
s 10. Ver f ahrmaton acthe thingims distiiatdp. dadur ch gekennzei chnet, daa di e genannte.
ungesattigte Fettsilureverbin- dung aflsgqewahlt | et aus der Grup e von
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sgurever b| t
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- 14"dadur ch gmhsdifapee dtseipén Aljigfupfetznte@ith genacht

40 4 Verfahren nach Anspruch 1, dadurch gekennzeichnet, daf8 das zu verwendende Trialkylphosphin ausge-
wihit ist aus der Gruppe aus Tri-n-decylphosphin, Tri-n-dodecylphosphin, Tri-n-tetradecylphosphin und
Tri-n-octadecylphosphin.

5. Verfahren nach irgendeinem der Anspriiche 1 bis 4, dadurch gekennzeichnet, daf das genannte Edel-
4% metall der Gruppe VIl ausgewahit ist aus der Gruppe aus Kobalt, Rhodium, Ruthenium, Palladium, Os-
mium, Iridium und Platin.

6. Verfahren nach wgendemem der Anspriich 1 bis 5, dadurch gekennzeichnet, dal die genannte sinzuset-
zende olefinische Verbindung ausgewahit ist aus der Gruppe aus olefinischen Kohlenwasserstoffen und
80 substituierten Olefinen.

7. Verfahren nach Anspruch 6, dadurch gekennzeichnet, daR der olefinische Kohlenwasserstoff ausgew&hit
ist aus der Gruppe aus Ethylen, Propylen, Buten, Butadien, Octen, Octadien, Dodecen, Octadecen,
Eicosen, Docosen, Styrol, Cyclohexen und Mischungen von isomeren olefinischer Oligomerer, wie Dime-
55 rer, Trimerer und Tetramerer niederer Olefine.

8. Verfahren nach Anspruch 6, dadurch gekennzeichnet, daB,die genannten substituierten Olefine ausge-
x  wahit sind aus der Gruppe von Acrylnitril, Allylalkohol, 1-Hydroxy-2,7-octadien, 3-Hydroxy-1,7-octadien,
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du pho S?B ho4$ Gdirahr@fthach h'g%nﬁdlrﬂﬁﬂﬁv Anlsftiéte 11bis0d Qd8ur@i gakennZoRhire, [dBR Gebraupitgemacht

1utili sat i onyil veRéinent LssdnksthittePd hsaQungDifas hingiéhtiduder ByagiGgierngseaktipn takliv
phosphore preggcitb, dont |ea grou- pes al kyle conprennent un nonbre total

d' at ones de carbons de 27, ou davantage. K5 2. Procede sel on |la

revend| gat 1@ nveltahremnagb?-eqpmmﬁaaaduwbquaweiﬂmet qa als fasgepa 3 |
etre utlli seesetayng Gehraughygemaghtisd woncl ﬁrﬁaaﬂ\ésgﬂ‘ﬂﬁhbﬁb%ﬁﬁi%e '6“’“"6‘ ‘E'?'bnt
_ s: )li i’it orrgs dewasaergefﬁfsrbin@mgﬂhvmteag@ s chacun de sea t r0| s groupes .

al kyl e gGSE bigeGor '%ELX ) urofs YeRBH- G

. 17, Ver chi irgendeine 1 u StO43R dle Hybiroférmylie-

_C ar act bi ;53 b Barungs mn Htgr 'Fleﬁp Qﬁ:ﬁ%e eratur bis zu 200°C ausgefihrt wird.
48, Verfahren nach irgendeinem der Anspriche 1 bis 17, dadurch gekennzeichnet, daB die Hydroformylie-
- L/ : © rungsreaktion unter einem Druck im Bereich von einem Normaldruck bis zu 200 bar (Atmosphéren) aus-
gefilhrt wird.

40  19. Verfahren nach irgendeinem der Anspriiche 1 bis 18, dadurch gekennzeichnet, dal das hydroformylierte
Produkt und die Katalysatorfliissigkeit durch Destilation von der Hydroformylierungs-Reaktions-
fliissigkeit getrennt werden. .

20. Verfahren nach irgendeinem der Anspriiche 1 bis 19, dadurch gekennzeichnet, dak die genannte Destil-
45 lation die Vakuumdestillation oder die Dilnnfilmdestillation ist.

21. Verfahren nach Anspruch 19, dadurch gekennzeichnet, daR die genannte Destillation bei einer Tempe-
ratur im Bereich von 50°C bis 300°C und unter einem Druck im Bereich von 760 mmHg bis 104 mmHg

ausgefiihrt wird.

22, Verfahren nach irgendeinem der Anspriiche 19 bis 21, dadurch gekennzeichnet, daf die genannte Kata-
lysatorfliissigkelt, die durch Destillation abgetrennt worden ist, zum wiederholten Gebrauch in das
Hydroformylierungs-Reaktionssystem zuriickgefiihrt wird.
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Revendications

1. Procédé d’hydroformylation, sulvant lequel un composé oléfinique est mis a réagir avec de 'hydrogéne

18



‘devant etre utillsee en tant que corrpose orgam gque du |tb -
-contient un nonbre total dCato- nes_de carbons de 27 Anm WHZHEB g pes

al kyle. 4. Procede selon la revendFRAMPLWH7B! caracterise par il

trial kyl phosphine devant etre utillsee eat flune choisie dans l.e groups
const it ue paretdambnokydea delexthone, @h pégEncaxyn chialyseut & comgliexbae yrétapdrérisnkduGrpupe &iil,
trl-n-te- tracheteydnt whoompdse neganige du phdsphorenendartt gurdiggnd, lediomgédédant Baractéiséommede
‘sol on | ' une dlutiisetiondune tintikal phesplinesiérotant usregmdos@organiquedunbosphore préoith; ddntes gndur
quo edit mauwsawemmnqnwn@mwp@tawamm%carbmde%p-sﬂavm l e groups

v d‘ ﬂﬁqg :gm aelloHare %r% ﬁ!ﬁtqugba aagP gs §n5§ e Th
ntque edu contient siX af ou vaTt%qe dans
revendi cat i oNg, ﬁe?s kE cor‘rp' f

ni que devant et reu 1 est n ch0| sI dans I e gr oups des hydr ocar bures
ol ef i ni gues, erbrodiﬂ&sdhhelfnleﬂﬁbboﬁdibﬂes révehdigdtivhs 1 &2, carctérid8 parteTaltgus Rlt@ikyllpRosphine,
revendi cat I ondeant Steutlizéesn tantquaabmposé drganiquéldicphbsptioré pridgitd reortiantinni hambed tothlidratos|ue
eat |'un choirmsés ddazarboriede T HAdnncepn gloupes albylpar | ' et hyl bne, |Is propylene, le
“but ene, Ie but adi | ne, | octbne, |octadiene, |e do- decene, |'octad6cbne,

I” ei coshne# @%6%&%{'@“’?‘@“‘%‘? - gapeetéripe.pag (¢ it fye I8 iello! phgsphipe.deysey Sfre liisse ést
d' i someses d '8[‘%% biclad Pﬁ%ﬂe’%‘F'_ i cglgg; parig % Sei BopRline 3 fesirdodeécylpposphines 8 riy-té-

‘tetrameres d B YephosPhine. "o _de selon |a revendication
6, caract egseprhlis defonirde qBIQndud 6t fefRdihibs!13QS capddfasidel Pt S faft q&‘mﬁt el grécfeux
chol - 'si es dafBréupe @il Setan dﬁ&&%ﬁdsh?ﬁ)u%néﬂtu@ﬁé’rlé cBY3lt, g thédRim, le AR/ e palladium,

‘ai Mlque [ |bg§ﬁiﬁ,ﬁx-ym&n,eg§gdﬂnene | Mhydr oxy-3 octadl ene-1,7, |'acrylate
de net®le, |'alcool oleylique,. at |es conposes d' acl des gras | nseat ur es.

9. Proced® s%b‘léﬂé $efon Penganeidonque |dme®ndl@a9n§dtﬁéb eapactérigé parde fajifye 'Qiﬂ! eompope qléfint
qu' ol ef i nes shiyedevantssautifivsestinchejsi dane jelgroype ep hydeosarbyres ojéEiniguies et Eﬁﬁ‘ﬁ%@é“bs‘
d' aci de gras H4$8®t ure. 10. Procede selon | a rovendl catlon 9, caracterise

le faly I
gragu pg ag‘s a0 Eéd? sj:i Ff;rg @%%?g:&;ﬁm&&sg aE ?e f&up qug1 eltﬁ yd%grbur ﬁ&ln% Oéfg {‘un QRJL? €
’octg 1 BésE f:ﬁr’éhex 0 n

- carbons de 16
| a revendi catgdgo n%réalélé flouet, Mifdub %dﬁﬁrsg‘%ﬁm r@s mé?éé‘a‘oléﬁﬁbs r?d?lﬁur&uo Corrpose
‘daci de gras in- satur6 precite, utilisation estfa te d un conpose dont [a
teneur gn &N Rrodpdsidn B reehdkatiagytamraciédsdipanefaibyua fesdieoléfindombitieded soaticelenchol-
car bone- a- cardissdens le groum\camstitag par 'atayianitiie 'aicrok-atlyliaee, [Hygrotyyt detadiéhe-20 t'hydeox2® %
en poids, ou qetwdidee-1 b&acrxla!mm&thy&. Hﬁ%ilqwlm%Ulqswpmqgéﬂﬂld@sm"}sa@m et d'un

dl’

e gﬁlﬁgﬁgég ail %.G%ggg- pos e'? ey o b ppe preckben,
_par | ef a#t que YiPRHY oap ‘eci eux du Groupo Vill, dans la

zone de’ rewtﬁmdsismm 1B} eRbIERLAS, 'c&Ebtérlé@pa? lelraiub RBiBcoktBsss Rt nilﬁnsﬁm"ée?étﬂn@ 5
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phosphoge se FE" e pl age de 2 A 100 nol es par nole d atorre de,

rhodi UM 42, procsdé selon Fune quelconque des revendications 1 & 11, caractérisé parle fait que la concentration dudit

métal précieux du Groupe Vill, dans la zone de réaction d’hydroformylation, se situe dans une plage de

N 1,2 x 10-% & 1,2 x 10" % en poids, par rapport & la quantité totale du composé oléfinique en termes d'une
valeur convertie dudit métal précieux du Groupe ViIil.

13. Procédé selon I'une quelcongue des revendications 1 & 12, caractérisé par le fait qu'une quantité d'utili-
sation dudit composé organigue du phosphore se situe dans une plage de 1 & 500 moles par mole d’atome
de rhodium.

s5 4. Procédé selon la revendication 13, caractérisé par le fait qu'une quantité d’utilisation dudit composé or-
ganique du phosphore se situe dans une plage de 2 & 100 moles par mole d’atome de rhodium.

15. Procédé selon 'une quelconque des revendications 1 & 14, caractérisé par le fait qu'utilisation est faite
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26 22. Procédé selon I'une quelconque des revendications 19 & 21, caractérisé par le fait que ledit liquide de
catalyseur, qui a été séparé par distillation, est recyclé dans le systéme de réaction d’hydroformylahon
en vue d'une utilisation répétée.
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